Cholesterol is necessary for triacylglycerol-phospholipid emulsions to mimic the metabolism of lipoproteins.
Emulsions with lipid compositions similar to the triacylglycerol-rich lipoproteins were metabolized similarly to natural chylomicrons or very-low-density lipoproteins when injected intravenously in rats. Radioactive labels tracing the emulsion triacylglycerols and cholesteryl esters were both removed rapidly from the blood stream, but the removal rate of triacylglycerols was faster than that of cholesteryl ester. Most of the removed cholesteryl ester label was found in the liver, but only a small fraction of the triacylglycerol label was found in this organ, consistent with hepatic uptake of the remnants of the injected emulsion. Emulsions otherwise identical but excluding unesterified cholesterol were metabolized differently. The plasma removal of triacylglycerols remained fast, but the cholesteryl esters were removed very slowly. Heparin stimulated lipolysis, but failed to increase the rate of removal of cholesteryl esters from emulsions lacking cholesterol. Evidently, emulsions lacking cholesterol were acted on by the enzyme lipoprotein lipase, but the resultant triacylglycerol-depleted remnant particle remained in the plasma instead of being rapidly taken up by the liver. Therefore, the presence of emulsion cholesterol is a critical determinant of early metabolic events, and the findings point to a similar role for cholesterol in the natural triacylglycerol-rich lipoproteins.